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PARKING ASSISTING DEVICE 



BACKGROUND QF THE INVENTION 



1 . Field of the Invention 

The present invention relates to a parking assisting device. 

2. Description of the Related Art 

Conventionally, a method of guiding a vehicle to a target parking 
position according to each step shown in Figs. 14 A, 14B and 14C has been 
employed in a parking assisting device. That is, as step Gl, the vehicle is 
moved forward passing the side of a target parking position T and stopped in a 
position PI and is further moved forward with an appropriate turning track LI 
to a position P2 where a turning angle is 01. Then, as step G2, the vehicle in 
the position P2 is moved backward with an appropriate turning track L2 to a 
position P3 where a turning angle is 92 and stopped. Lastly, as step G3, the 
vehicle in the position P3 is moved backward with a turning track L3 
corresponding to a maximum steering angle to the target parking position T 
and the parking is completed. In this case, when the vehicle has reached the 
position P2 from the position PI or reached the position P3 from the position 
P2, a driver is notified to that effect, respectively. 

However, conventionally, since the driver is notified that the vehicle has 
reached the position P2 or the position P3 only when the position of the vehicle 
coincides with the position P2 or the position P3, the driver is informed to that 
effect abruptly in most cases. Therefore, in some cases, the driver may have 
difficulty in stopping the vehicle in a desired position based only on the 
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information. 

SUMMARY OF THE INVENTION 
The present invention has been devised in view of the above and other 
drawbacks in the prior art, and it is an object of the present invention to 
provide a parking assisting device that is capable of easily stopping a vehicle in 
a desired position. 

In order to attain the above-mentioned object, a parking assisting 

device in accordance with a first aspect of the present invention comprises: 

Q 

U) means for setting a reference of a turning position of a vehicle; means for 

m 

Ul detecting a turning position of a vehicle based on the reference; and means for 

Q 

%l notifying a driver of parking assisting information concerning a target guiding 

S3 

position based on the detected turning position of a vehicle, wherein the 
parking assisting information includes two kinds of information with forms 
different from each other provided in any two states among three states 
consisting of a state in which the vehicle has reached the target guiding 
position and states in which the vehicle is in front of and behind the target 
guiding position, the two kinds of information informing the driver of at least 
two states among the three states. 

In the parking assisting device in accordance with a second aspect of 
the present invention, the parking assisting information comprises first 
information and second information provided in the states in which the 
vehicle is in front of and behind the target guiding position, the first 
information and the second information with forms different from each other 
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informing the driver of three states consisting of the state in which the vehicle 
has reached the target guiding position and the states of positions in which 
the vehicle is in front of and behind the target guiding position in the parking 
assisting device in accordance with the first aspect of the present invention. 

In the parking assisting device in accordance with a third aspect of the 
present invention, the parking assisting information includes third 
information to be notified in the state in which the vehicle has reached the 
target guiding position in the parking assisting device in accordance with the 
second aspect of the present invention. 

In the parking assisting device in accordance with a fourth aspect of the 
present invention, the first information, second information and third 
information indicate that the vehicle is approaching, has gone beyond and has 
reached the target guiding position, respectively, in the parking assisting 
device in accordance with the third aspect of the present invention. 

In the parking assisting device in accordance with a fifth aspect of the 
present invention, the first information, second information and third 
information indicate that the vehicle is required to move forward, is required 
to move backward and is required to stop, respectively, in the parking 
assisting device in accordance with the third aspect of the present invention. 

In the parking assisting device in accordance with a sixth aspect of the 
present invention, the parking assisting information consists of sounds, and 
the first information and second information have elements specifying sound 
at least one of which is different between the first information and second 
information and at least another one of which changes based on a vehicle 
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position with respect to the target guiding position in the parking assisting 
device in accordance with the second aspect of the present invention. 

In the parking assisting device in accordance with a seventh aspect of 
the present invention, the parking assisting information includes a brake 
operation guiding sound provided in a first position before the vehicle reaches 
the target guiding position in the parking assisting device in accordance with 
the first aspect of the present invention. 

In the parking assisting device in accordance with a eighth aspect of the 
present invention, the first position is selected based on an angular speed of 
the vehicle in a predetermined position before the vehicle reaches the first 
position In the parking assisting device in accordance with the seventh aspect 
of the present invention. 

In the parking assisting device in accordance with a ninth aspect of the 
present invention, the first position is selected based on an interrelation 
between a turning position of the vehicle and an angular speed of the vehicle 
in the turning position in the parking assisting device in accordance with the 
seventh aspect of the present invention. 

In the parking assisting device in accordance with a tenth aspect of the 
present invention, the first position is selected by learning based on past data 
in the parking assisting device in accordance with the seventh aspect of the 
present invention. 

The parking assisting device in accordance with an eleventh aspect of 
the present invention comprises: means for setting a reference of a turning 
position of a vehicle; means for detecting a turning position of a vehicle based 
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on the reference; and means for notifying a driver of parking assisting 
information concerning a target guiding position based on the detected 
turning position of a vehicle, wherein the parking assisting information 
includes a brake operation guiding sound that is provided in a first position 
before the vehicle reaches the target guiding position. 

In the parking assisting device in accordance with a twelfth aspect of 
the present invention, the first position is selected based on an angular speed 
of the vehicle in a predetermined position before the vehicle reaches the first 
position in the parking assisting device in accordance with the eleventh aspect 
of the present invention. 

In the parking assisting device in accordance with a thirteenth aspect of 
the present invention, the first position is selected based on an interrelation 
between a turning position of the vehicle and an angular speed of the vehicle 
in the turning position in the parking assisting device in accordance with the 
eleventh aspect of the present invention. 

In the parking assisting device in accordance with a fourteenth aspect 
of the present invention, the first position is selected by learning based on past 
data in the parking assisting device in accordance with the eleventh aspect of 
the present invention. 

In the parking assisting device in accordance with fifteenth and 
sixteenth aspects of the present invention, the parking assisting information 
is of light instead of sound in the parking assisting device in accordance with a 
thirteenth aspect of the present invention in the parking assisting device in 
accordance with the sixth and eleventh aspects of the present invention. 
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In the parking assisting device in accordance with seventeenth and 
eighteenth aspects of the present invention, the parking assisting information 
is of vibration instead of sound in the parking assisting device in accordance 
with the sixth and eleventh aspects of the present invention. 

With the parking assisting device in accordance with the first aspect of 
the present invention, two kinds of information with forms different from each 
other are provided as parking assisting information in any two states among 
three states consisting of a state in which the vehicle has reached the target 
guiding position and states in which the vehicle is in front of and behind the 
target guiding position. The driver recognizes that a current position of the 
vehicle is in at least two states among the three states from this information. 

With the parking assisting device in accordance with the second aspect 
of the present invention, the first information and the second information are 
provided in the states in which the vehicle is in front of and behind the target 
guiding position as the parking assisting information in the parking assisting 
device in accordance with the first aspect of the present invention. The driver 
recognizes from these pieces of information that a current state of the vehicle 
is any one of the three states consisting of the state in which the vehicle has 
reached the target guiding position and the states in which the vehicle is in 
front of and behind the target guiding position. 

With the parking assisting device in accordance with the third aspect of 
the present invention, the driver is notified of the state in which the vehicle 
has reached the target guiding position by the third information in the parking 
assisting device in accordance with the second aspect of the present invention. 
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With the parking assisting device in accordance with the fourth aspect 
of the present invention, the driver is informed that the vehicle is approaching, 
has gone beyond and has reached the target guiding position by the first 
information, the second information and the third information, respectively, in 
the parking assisting device in accordance with the third aspect of the present 
invention. 

With the parking assisting device in accordance with the fifth aspect of 
the present invention, the driver is informed that the vehicle is required to 
move forward, required to move backward and required to stop by the first 
information, the second information and the third information, respectively, in 
the parking assisting device in accordance with the third aspect of the present 
invention. 

With the parking assisting device in accordance with the sixth aspect of 
the present invention, the driver is informed of the first information and the 
second information that have elements specifying sound, at least one of which 
different between the first information and the second information and at least 
another one of which changes based on a vehicle position with respect to the 
target guiding position, in the vehicle assisting device in accordance with the 
second aspect of the present invention. 

With the parking assisting device in accordance with the seventh aspect 
of the present invention, a brake operation guiding sound is provided in a first 
position before the vehicle reaches the target guiding position in the parking 
assisting device in accordance with the first aspect of the present invention. 

With the parking assisting device in accordance with the eighth aspect 



of the present invention, the brake operation guiding sound is provided before 
the vehicle reaches the target guiding position based on an angular speed of 
the vehicle in a predetermined position before the vehicle reaches the first 
position in the parking assisting device in accordance with the seventh aspect 
of the present invention. 

With the parking assisting device in accordance with the ninth aspect of 
the present invention, the brake operation guiding sound is provided before 
the vehicle reaches the target guiding position in accordance with an 
interrelation between a turning position of the vehicle and an angular speed of 
the vehicle in that position in the parking assisting device in accordance with 
the seventh aspect of the present invention. 

With the parking assisting device in accordance with the tenth aspect of 
the present invention, the brake operation guiding sound is provided before 
the vehicle reaches the target guiding position by learning based on past data 
in the parking assisting device in accordance with the seventh aspect of the 
present invention. 

With the parking assisting device in accordance with the eleventh 
aspect of the present invention, the brake operation guiding sound is provided 
in the first position before the vehicle reaches the target guiding position as 
parking assisting information. 

With the parking assisting device in accordance with the twelfth aspect 
of the present invention, the brake operation guiding sound is provided before 
the vehicle reaches the target guiding position based on an angular speed of 
the vehicle in a predetermined position before reaching the first position in the 
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parking assisting device in accordance with the eleventh aspect of the present 
invention. 

With the parking assisting device in accordance with the thirteenth 
aspect of the present invention, the brake operation guiding sound is provided 
before the vehicle reaches the target guiding position in accordance with an 
interrelation between a turning position of the vehicle and an angular speed of 
the vehicle in that position in the parking assisting device in accordance with 
the eleventh aspect of the present invention. 

With the parking assisting device in accordance with the fourteenth 
aspect of the present invention, the brake operation guiding sound is provided 
before the vehicle reaches the target guiding position by learning based on 
past data in the vehicle assisting device in accordance with the eleventh 
aspect of the present invention. 

With the parking assisting device in accordance with the fifteenth and 
the sixteenth aspects of the present invention, parking assisting information 
consisting of light instead of sound is provided in the parking assisting device 
in accordance with the sixth and the eleventh aspect of the present invention, 
respectively. 

With the parking assisting device in accordance with the seventeenth 
and the eighteenth aspects of the present invention, parking assisting 
information consisting of vibration instead of sound is provided in the parking 
assisting device in accordance with the sixth and the eleventh aspect of the 
present invention, respectively. 





BRIEF DESCRIPTION OF THE DRAWINGS 
In the accompanying drawings: 

Fig. 1 is a block diagram showing a configuration of a parking assisting 



device in accordance with a first embodiment'of the present invention; 



Fig. 2 illustrates parking assisting information provided by the parking 
assisting device in accordance with the first embodiment; 

Fig. 3 illustrates a case in which parking assisting information is 
provided for each turning angle of a target guiding position; 

Fig. 4 illustrates a case in which parking assisting information is 
continuously outputted throughout a series of steps of parking; 

Fig. 5 illustrates parking assisting information in case of following the 
steps and in case of not following the steps in accordance with the parking 
assisting device of the first embodiment; 

Fig. 6 illustrates parking assisting information provided by a parking 



Fig. 7 illustrates parking assisting information in case of following steps 
and in case of not following the steps in accordance with the parking assisting 
device of the second embodiment; 

Fig. 8 illustrates parking assisting information in the case in which a 



L^-- Fig. 9 illustrates parking assisting information provided by a parking 
assisting device in accordance with a fourth embodiment; 



Figs. 10A and 10B illustrate parking assisting information provided by 




assisting device in accordance with a second embodiment 




period is variable or fixed in accordance with a parking assisting device of a 
third embodiment; 
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a parking assisting device in accordance with a sixth embodiment; 

Fig. 1 1 illustrates an interrelation between a current turning angle of a 
vehicle and an angular speed for determining output timing of parking 
assisting information in accordance with a parking assisting device of a 
seventh embodiment; 

Fig. 12 is a flow chart showing a learning method for correcting output 
timing of parking assisting information in accordance with a parking assisting 
device of an eighth embodiment; 

Figs. 13A and 13B illustrate parking assisting information provided by 
a parking assisting device in accordance with a ninth embodiment; and 

Figs. 14A, 14B and 14C illustrate each step of parallel parking. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Embodiments of the case in which a parking assisting device of the 
present invention is applied to parallel parking will be hereinafter described. 
First Embodiment 

As shown in Fig. 1, a parking assisting device 1 1 is provided with a start 
switch 12 as reference position setting means, a yaw rate sensor 13 as vehicle 
turning position detecting means, a computer 14 as control means to which 
the start switch 12 and the yaw rate sensor 13 are connected and a speaker 15 
as parking assisting information notifying means connected to the computer 
14. The start switch 12 is provided in a driving seat. When a driver actuates 
the start switch 12, information of the actuation is inputted in the computer 
14. Then, the computer 14 recognizes that a position of a vehicle at that 
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point is a reference position for calculating a vehicle turning position. The 
yaw rate sensor 13 detects an angular speed in the yaw direction of the vehicle. 
The computer 14 calculates how many degrees of turning angle from the 
reference position where the vehicle is currently located (vehicle turning 
position) from the actuation information of the start switch 12 and a detection 
result of the angular speed of the yaw rate sensor 13. Moreover, the 
computer 14 determines parking assistance information to be provided at that 
point from the calculated vehicle turning position. The speaker 15 outputs 
parking assisting information by sound to the driver based on such a 
determination of the computer 14. 

The parking assisting information by sound provided by the speaker 15 
will be described with reference to Fig. 2. Parking assisting information 16 
consists of a first intermittent sound (first information) 17 of a tone A 
indicating that a vehicle is approaching a target stop position, a continuous 
sound (third information) 18 of a tone B indicating that a position of the 
vehicle coincides with the target stop position and a second intermittent 
sound (second information) 19 of a tone C indicating that the vehicle has gone 
beyond the target stop position. The tones A, B and C are different from each 
other. In addition, the continuous sound 18 is provided when a turning 
angle of a vehicle becomes equal to a turning angle of a target stop position 
(target guiding position) within a tolerance. 

Next, operations of the parking assisting device of this embodiment will 
be described. In this embodiment, a form in which all turning tracks LI, L2 
and L3 are turning tracks by a maximum steering angle in Fig. 14 described 
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above is employed. Therefore, a driver first moves forward passing the side of 
a target parking position T and stops a vehicle in a position PI where the 
vehicle becomes substantially in parallel with the target parking position T. 
The driver actuates the start switch 12 there. As a consequence, the position 
PI becomes a reference position for calculating a vehicle turning position, that 
is, a position where a turning angle is zero degree. The driver turns a steering 
wheel fully to the right from the position and starts turning and forward 
movement at a maximum steering angle. A change in a turning angle 
following the turning and forward movement of the vehicle is detected by the 
yaw rate sensor 13 and a turning position of the vehicle is defined based on 
the turning angle. The first intermittent sound 17 is outputted from the 
speaker 15 while the vehicle is approaching the next target stop position P2, 
that is, while the turning angle of the vehicle is smaller than 91. At this point, 
an intermittent period (intermittent interval) of the first intermittent sound 17 
changes to be shorter as the vehicle gets closer to the target stop position P2. 
For example, the intermittent period changes such that a time period of a 
silent state gets shorter in an intermittent sound in which two states 
alternatively appear in such a order of "beep, (silent state), beep, (silent state), 
and beep*. Consequently, the driver can easily understand that the vehicle is 
currently in the state of approaching the target stop position P2 and, further, 
can easily recognize to which degree the vehicle has approached the target 
stop position P2 from the change in the intermittent period of the first 
intermittent sound 17. Then, at an instance when the turning angle becomes 
61 and a position of the vehicle coincides with the target stop position P2, the 
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continuous sound 18 is outputted from the speaker 15. Consequently, the 
driver can recognize that the vehicle has reached the target stop position P2 
and may stop the vehicle. In addition, if the driver further turned the vehicle 
or moved the vehicle forward unintentionally, the second intermittent sound 
19 indicating that the vehicle has gone beyond the target stop position P2 is 
outputted from the speaker 15. Moreover, an intermittent period of the 
second intermittent sound 19 changes to be longer as the vehicle moves 
forward from the target stop position P2 farther. For example, the 
intermittent period changes such that a time period of a silent state gets 
longer in an intermittent sound in which two states alternatively appear in 
such a order of "buzz, (silent state), buzz, (silent state), and buzz". Further, it 
has been detected that the vehicle has passed the target stop position P2 from 
the fact that the turning angle of the vehicle around the reference position PI 
has exceeded 91. The driver can easily understand that the vehicle is 
currently in the state in which it has gone beyond the target stop position P2 
from such an output of the second intermittent sound 19 and, further, can 
easily recognize to which extent the vehicle has gone beyond the target stop 
position P2 from the change in the intermittent period of the second 
intermittent sound 19. In addition, in a position x before the vehicle reaches 
the target stop position P2 and a position y after the vehicle has reached the 
target stop position P2, which are apart from the target stop position P2 by the 
same turning angle, since the turning angles are apart from the target stop 
position P2 by the same value, the intermittent periods of the first intermittent 
sound 17 and the second intermittent sound 19 are the same. However, in 
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this embodiment, the tone of the second intermittent sound 19 is different 
from the tone of the first intermittent sound 17. Thus, even if the 
intermittent periods of the first intermittent sound 17 and the second 
intermittent sound 19 axe the same, the driver can distinguish whether the 
vehicle is approaching or has gone beyond the target position P2 from the 
difference of the tones. Thereafter, the parking assisting information 16 for 
informing the driver of the turning angle 02 is outputted for the target stop 
position P3 as well, whereby the driver can sequentially clear predetermined 
steps easily. With such parking assisting information provided, since the 
driver can move the vehicle while recognizing a degree of approach to a stop 
position of the vehicle in advance, the driver can stop the vehicle in a desired 
position. 

fjl Further, the continuous sound of the tone B is not limited to the form of 

Hi 

Sj continuously sounding until the subsequent intermittent sound of the tone C 
pjj is outputted but may be a form of stopping after sounding for a predetermined 
period of time (e.g., 2 to 3 seconds) (this is the same for embodiments to be 
described later). Moreover, the sound of the tone B is not limited to a 
continuous sound but may be a sound of other forms as long as a driver can 
distinguish it from the respective sounds of the tones A and C (this is the same 
for embodiments to be described later). 
Second Embodiment 

According to the above-mentioned first embodiment, the parking 
assisting information 16 is provided for each turning angle of a target stop 
position as shown in Fig. 3, whereby a driver can stop a vehicle in a desired 
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position. If parking assisting information is continuously outputted 
throughout a series of steps of parallel parking as shown in Fig. 4, the 
following problems are likely to arise. According to meaning of each tone of 
the parking assisting information 16 of the first embodiment, if a vehicle 
moves without following desired steps, for example, if the vehicle has gone 
beyond a position P3 on the turning track L2, since the direction of the vehicle 
is slanted largely from the position PI, a turning angle around the reference 
position PI becomes larger than 92. Thus, in this case, as indicated by a 

□ symbol f in Fig. 5, it is determined that the vehicle has gone beyond the 

p 

W position P3 and the second intermittent sound 19 is provided. However, if a 

yl 

2 steering wheel is turned in the other direction and the vehicle has moved 
backward from the position P3 on the turning track L3 in accordance with the 
51 desired steps, since the slant of the vehicle is smaller than 02, the first 

ry 

S| intermittent sound 17 is outputted as indicated by a symbol g in Fig. 5. 

Rj Consequently, the driver hears the first intermittent sound 17 indicating that 
the vehicle is approaching the target stop position while recognizing that the 
vehicle is moving backward apart from the position P3. Thus, the driver is 
likely to have an illusion that the vehicle is still approaching the position P3 
even if it has actually passed the position P3. In the second embodiment, the 
first embodiment is altered such that an unnatural state is not caused even if 
parking assisting information is continuously outputted. 

In the second embodiment, parking assisting information of sound 2 1 
consists of a first intermittent sound (first information) 22 of a tone A 
indicating that a vehicle is required to move forward, a continuous sound 
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(third information) 23 of a tone B indicating that a vehicle is required to stop 
and a second intermittent sound (second information) 24 of a tone C 
indicating that a vehicle is required to move backward as shown in Fig. 6. 
The tones A, B and C are different from each other. In addition, the 
continuous sound 23 is provided when a turning angle of a vehicle becomes 
equal to a turning angle in a target stop position within a tolerance. 

Next, operations of the parking assisting device of the second 
embodiment will be described with reference to Figs. 6 and 14. As in the first 
embodiment, a form in which all turning tracks LI, L2 and L3 are turning 
tracks by a maximum steering angle in Fig. 14 is employed in the second 
embodiment as well. A driver first moves a vehicle forward passing the side of 
the target parking position T and stops the vehicle in the position PI where it 
becomes substantially in parallel with the target parking position T. The 
driver actuates the start switch 12 there. As a consequence, the position PI 
becomes a position where a turning angle is zero degree. The first 
intermittent sound 22 of the tone A indicating that a vehicle is required to 
move forward is outputted while the driver is moving the vehicle from the 
position PI to the position P2 as a step Gl. When a turning angle becomes 01, 
the continuous sound 23 of the tone B indicating that a vehicle is required to 
stop is outputted. If the vehicle could not stop at the turning angle 01 and 
has gone beyond the position P2, that is, has moved forward excessively, since 
the turning angle becomes larger than 01, the second intermittent sound 24 of 
the tone C indicating that a vehicle is required to move backward is outputted. 
Consequently, the driver recognizes that it is necessary to return to the 
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position P2. On the other hand, while the driver stops the vehicle in the 
position P2 according to the desired steps and moves the vehicle to the 
position P3 as a step G2, the second intermittent sound 24 indicating that a 
vehicle is required to move backward is outputted. Here, although the 
second intermittent sound would indicate that the vehicle has gone beyond 
the position P3 within the meaning of the first embodiment, the second 
intermittent sound indicates that a vehicle is required to move backward in 
the second embodiment as described above. Thus, even if parking assisting 
information is outputted continuously up to the next target stop position, an 
actual behavior of the vehicle and meaning of information to be informed never 
become inconsistent. When the turning angle becomes 02 and the vehicle 
reaches the position P3, the continuous sound 23 indicating that a vehicle is 
required to stop is outputted. Moreover, a case in which the vehicle has gone 
beyond the position P2 and a case in which the vehicle moves backward 
according to the desired steps will be described with reference to Fig. 7 
corresponding to Fig. 5 of the first embodiment. First, if the vehicle has gone 
beyond the position P2, since the turning angle becomes larger than 92, the 
first intermittent sound 22 is outputted as indicated by the symbol f in Fig. 7 
and the driver recognizes that the vehicle is required to move forward. On the 
other hand, if the vehicle has moved backward from the position P3 according 
to the desired steps, since the turning angle becomes smaller than 92, the 
second intermittent sound 24 is outputted. Thus, the driver can recognize 
that the vehicle is required to move backward and that the driver is driving 
according to the desired steps. In this way, since the driver can move the 
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vehicle while recognizing a degree of approach of the vehicle to a stop position 
in advance, the driver can stop the vehicle in a desired position. In addition, 
even if parking assisting information is continuously outputted throughout a 
series of steps, an actual behavior of the vehicle and contents of information to 
be informed never become inconsistent. Further, there are advantages in 
continuously outputting parking assisting information as described below. If 
parking assisting information by sound is outputted for each target stop 
position, a driver is likely to have an illusion that guidance by a parking 
assisting device has ended when the sound stopped. However, if the sound is 
continuously outputted and stops when guidance ends, the driver can 
straightly recognize that guidance ends when the sound stops and the 
above-mentioned illusion can be prevented. Further, as shown in Figs. 6 and 
7, an intermittent interval of the respective intermittent sounds 22 and 24 
changes as the vehicle approaches or moves away from a corresponding target 
stop position in the same manner as in the first embodiment. 
Third Embodiment 

Next, parking assisting device in accordance with a third embodiment 
will be described with reference to Fig. 8. In this embodiment, both variable 
and fixed periods of an intermittent sound are used. That is, an intermittent 
sound is outputted with a period made variable in one of processes, in which a 
vehicle approaches a target stop position (or in which a vehicle is required to 
move forward) and in which a vehicle has gone beyond a target stop position 
(or in which a vehicle is required to move backward), and with the period made 
fixed in the other process. A driver can recognize that a vehicle is 
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approaching a target stop position (or is required to move forward) or has gone 
beyond a target stop position (or is required to move backward) by such a form 
as well. Moreover, in this case, the driver can recognize whether a vehicle is 
approaching a target stop position (or is required to move forward) or has gone 
beyond a target stop position (or is required to move backward) by 
distinguishing whether the period is variable or fixed even if tones of two 
intermittent sounds before and after a continuous sound are not made 
different (the intermittent sounds may be made different). Alternatively, the 
period of the intermittent sound may be made variable in one of the cases in 
which the vehicle is following desired steps and in which the vehicle is not 
following the desired steps and may be fixed in the other. In addition, the 
parking assisting information is not limited to using both variable and fixed 
periods of an intermittent sound but may make degrees of variableness 
different across a target stop position. 
Fourth Embodiment 

In the parking assisting information of the above-mentioned first to 
third embodiments, a form of a variable period of an intermittent sound is 
such that the closer a vehicle to a target stop position, the smaller the period 
becomes. In a fourth embodiment, a form of a variable period of an 
intermittent sound is set as shown in Fig. 9 in the parking assisting 
information of the first to the third embodiments. That is, the closer a vehicle 
to a target stop position, the larger the period of the intermittent sound 
becomes. 

Fifth Embodiment 



In the parking assisting information of the above-mentioned first to 
fourth embodiments, three states, in which a vehicle is approaching a target 
stop position (is required to move forward), a position of a vehicle coincides 
with a target stop position (a vehicle is required to stop) and a vehicle has gone 
beyond a target stop position (is required to move backward), are informed by 
three sounds consisting of one continuous sound and two intermittent sounds 
that are outputted before and after the continuous sound. As a fifth 

fa embodiment, the continuous sound indicating that a position of a vehicle 

□ 

O coincides with a target stop position (a vehicle is required to stop) may not be 

CO 

in outputted in the parking assisting information of the first to the fourth 

in 

Q embodiments. That is, the parking assisting information of the present 

*| 

a invention is not limited to the above-mentioned embodiments as long as three 

Q 

K states consisting of a state in which a vehicle has reached a target stop 

ni 

n position and states of positions in front of and behind the target stop position 

rf | 

' ' are indicated by two sounds with forms different from each other. 
Sixth Embodiment 

In a sixth embodiment, a brake operation guiding sound 25 for guiding 
braking operation is further outputted in the parking assisting information of 
the first to the fifth embodiments. As shown in Fig. 10A, even if a driver hears 
the continuous sounds 18 and 23 indicating that the position of the vehicle 
coincides with the target stop position (the vehicle is required to stop) and 
operates a brake, it is likely that a position where a vehicle actually stops is 
outside an initial stop tolerance. Thus, in this embodiment, sound requiring 
a vehicle to stop is outputted earlier as a brake operation guiding sound as 
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shown in Fig. 10B to keep an actual stop position within the initial stop 
tolerance. Assuming that a turning angle indicating a target stop position is 
0, the brake operation guiding sound 25 for guiding braking operation is 
outputted in a position before the turning angle 9 by an angle a (first position). 
Further, a method of calculating the angle a is as follows. First, by the yaw 
rate sensor 13 a yaw direction angular speed of a vehicle in a predetermined 
position before the turning angle 0, which is known in advance as a position 

HJ where a driver wishes to stop the vehicle, by an angle P (P>a) is detected. 

O Then, if an angular speed at that point is assumed to be w(p), the angle a is 

rp calculated as follows. 

§ ©(P) X K=a 

P That is, the higher the angular speed G)(p) of the turning angle p the larger the 
IU angle a, and the guiding sound 25 is outputted in a position farther before the 
Q target stop position. Further, K is a coefficient that is employed as an optimal 

m 

value by an experiment. In addition, in order to avoid confusion for a driver 
due to increase of the number of sounds, the guiding sound 25 is the sound of 
the tone B that is the same as the continuous sounds 18 and 23 of the first to 
the fourth embodiments. In addition, in order to prevent the continuous 
sounds 18 and 23 from sounding again after the guiding sound 25 sounds 
once to confuse the driver, the guiding sound 25 is originally made to 
continuously sound until the timing when the continuous sounds 18 and 23 
sound. In addition, an output range BO of the sound of the tone B is defined 
as follows. 

0 - a < BO < G + FitR 
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Then, if the angular speed is high, for example, when co((3) > co(pmin), an 
angular speed detected by the yaw rate sensor 13 as the angular speed o(p) = 
q((S) is used as q((3) without any change. Further, it is assumed that o(pmin) 
= FitR/K. On the other hand, if the angular speed is low, for example, 
when w(p) < Q(pmin), it is assumed that o(p) = co(pmin). In this way, by 
outputting the brake operation guiding sound 25 earlier than output timing of 
a continuous sound before a vehicle reaches a target stop position, it becomes 
Mv possible for the driver to stop the vehicle within the initial stop tolerance more 

b 

Q easily. 

09 

jfl Seventh Embodiment 

m 

9 In the sixth embodiment, in order to output the brake operation guiding 

€1 

JL sound 25 before the turning angle 6 by the angle a, a is determined based on 

test 

jfj the angular speed o(p) earlier than that. However, an angular speed of a 

s i 

q vehicle may significantly change after checking the angular speed o(p). That 
is, in a seventh embodiment, output timing of the brake operation guiding 
sound 25 is corrected depending on change in a vehicle speed in order to 
eliminate change in a stop position due to the vehicle speed. More 
specifically, as shown in Fig. 11, the output timing follows an interrelation 
between a current turning angle of a vehicle and an angular speed for 
determining an output. In the case in which it is assumed that the vehicle is 
currently in a position indicated by a turning angle 0 1 with respect to a target 
stop position indicated by the turning angle 9, if the current angular speed of 
the vehicle is ol as shown in Fig. 11, the brake operation guiding sound 25 is 
outputted at that point. If the angular speed of the vehicle at an turning 
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angle 01 is less than ol, the same check is continued thereafter to output the 
brake operation guiding sound 25 at an angular speed o2 in a position of a 
turning angle 02 and at an angular speed o3 in a position of a turning angle 
03. In other words, a position where the brake operation guiding sound 25 is 
outputted is selected based on an interrelation between an angular speed of a 
vehicle at that point and a turning angle indicating a position of the vehicle. 
In this way, an angular speed of a current position (first position) is employed 
as an angular speed for determining a position (first position) where the brake 
operation guiding sound 25 is outputted, whereby appropriate timing in a 
current turning angle can be always calculated and the brake operation 
guiding sound 25 can be outputted at optimal timing even if a vehicle speed 
changes. Further, although an angular speed is used as a vehicle speed in 
the sixth and the seventh embodiments, the present invention is not limited to 
this but may be appropriately altered and implemented by, for example, using 
a speed on a turning track. 
Eighth Embodiment 

In the sixth embodiment, the brake operation guiding sound 25 is 
outputted before the turning angle 9 by the angle a. However, a position 
where a vehicle actually stops after a driver hears the brake operation guiding 
sound 25 and starts a braking operation varies for each driver. That is, in an 
eighth embodiment, output timing of the brake operation guiding sound 25 is 
corrected by learning in order to eliminate variation of a stop position due to 
human factors. More specifically, a learning method as shown in Fig. 12 is 
used. This learning method will be described with a form of parallel parking 
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shown in Fig. 14 as an example. Further, in Fig. 14, it is assumed that 
turning angles in the position P2, the position P3 and the target parking 
position T, that is, a target angle 1, a target angle 2 and a final target angle are 
01, 02 and 03 (03=0), respectively, and turning angles of positions where a 
vehicle actually stops in association with them, that is, actual stop angle 
values are 0stopl, 0stop2 and 0stop3, respectively. Differences between the 
actual stop angle values and corresponding target angles upon guiding of 
parallel parking for the n-th time are assumed to be vl n , v2 n and v3 n , 
respectively. Then, corrected values calculated when the guidance of parallel 
parking is completed are assumed to be vavgl n , yavg2 n and yavg3 n , 
respectively. 

As step 1 of Fig. 12, n-th parallel parking is started. As step 2, a sound 
requiring to stop a vehicle is outputted in a state in which the vehicle is close 
to the target angle 01. Output timing of the sound requiring to stop a vehicle 
is the time when the turning angle of the vehicle is an angle [01 - a - yln-i], in 
which Y av gln-i that is a corrected value calculated in immediately preceding 
n-l-th guidance of parking is incorporated. Next, as step 3, it is determined 
whether or not the vehicle stops within a range where the actual stop angle 
value 0stopl is 01 - FitR < 0stopl < 01 + FitR. If it is determined that the 
vehicle does not stop within the range, vl n = 0stopl - 01 is calculated and 
stored as step 4. Further, if it is determined that the vehicle stops within the 
range, it is assumed that vl n = 0. Thereafter, steps 5 to 7 are performed for 
the target angle 02 and steps 8 to 10 are performed for the final target angle 03 
in the same manner as steps 2 to 4. Then, when the guidance of parking is 



completed by step 11, the corrected values yavgl n> yavg2 n and Y^vg3 n are 
calculated as moving averages, respectively, as step 12. In this way, in this 
embodiment, the sound requiring to stop a vehicle is outputted in a position of 
a turning angle of 9-a-Y n -i that uses a corrected value by learning, whereby 
guiding information of a stop position can be provided to a driver such that 
variation of a stop position due to human factors is eliminated. Further, the 
above-mentioned moving average as a learning method is simply an example. 
There are other methods such as multiplying a calculated corrected value by 
L/M (optimal values are used as L and M by an experiment). Moreover, other 
learning methods may be used. In addition, it is also possible to perform the 
correction of output timing of the brake operation guiding sound 25 according 
to the eighth embodiment in combination with the correction of output timing 
of the brake operation guiding sound 25 according to the sixth and the 
seventh embodiments. 
Ninth Embodiment 

If the brake operation guiding sound 25 is outputted in the sixth to the 
eighth embodiments, the brake operation guiding sound 25 may be outputted 
such that it overlaps the first intermittent sounds 17 and 22 indicating that a 
vehicle is approaching and is required to move forward without altering a form 
of outputting the intermittent sounds 17 and 22 as shown in Fig. 13A. In 
addition, as shown in Fig. 13B, when the brake operation guiding sound 25 is 
outputted in a position before output positions of the continuous sounds 18 
and 23, which indicate that the position of the vehicle coincides with the target 
stop position and the vehicle is required to stop, by angles al and a2, the first 



intermittent sounds 17 and 22 indicating that the vehicle is approaching and 
is required to move forward may also be outputted at timing for making the 
output earlier by the angles al and a2 accordingly such that the brake 
operation guiding sound 25 does not overlap the intermittent sounds 17 and 
22. 

Tenth Embodiment 

As a tenth embodiment, intermittent sounds may not be outputted 

u> before and after the continuous sounds 18 and 23 and a target stop position 

£3 

□ may be informed only by a brake operation guiding sound in the above- 

m 

Vf mentioned sixth to ninth embodiments. 

yj 

Q Moreover, as another form, a sound different from the continuous 

1 sound of the tone B in the first to the fourth embodiments may be outputted 

ri 

war 

H as the brake operation guiding sound 25 and/or the continuous sounds 18 

« and 23 may sound again at an interval after the guiding sound 25 sounds in 

n'j 

the above-mentioned sixth to ninth embodiments. 
Eleventh Embodiment 

In the above-mentioned first to tenth embodiments, a reference position 
is set by a driver inputting it, for example, by pressing a start switch. 
However, the present invention is not limited to this and a position may be 
automatically detected as a reference position by detecting a certain condition 
even if the driver does not set the reference position. 

In addition, a yaw rate sensor is employed as a sensor for detecting a 
turning angle in the above-mentioned embodiments. However, the present 
invention is not limited to this and other means may be used (e.g., an angular 
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speed may be detected by a speed sensor and a steering angle sensor). 
Moreover, a turning position is recognized as a turning angle. However, the 
present invention is not limited to this and it is possible to employ other forms 
of detecting and recognizing a turning position such as recognizing a turning 
position as a distance of a turning track or detecting a position itself (e.g., 
detection by the GPS) to process it as a turning position. 
Twelfth Embodiment 

In the above-mentioned embodiments, tones are selected as elements 
that are different from each other among specific elements of sound as parking 
assisting information and an intermittent period is selected as an element that 
indicates a form of change in an intermittent sound among specific elements 
of sound. However, the present invention is not limited to this. Thus, 
instead of the above-mentioned embodiments, it is also possible to 
appropriately select other elements among the specific elements of sound 
such as a tone, an intermittent period, a volume, a pitch, a sound pressure 
and a length of one sound to form parking assisting information. Further, as 
an example of difference of sound lengths, there are a long sound "beep, beep, 
beep" and a short sound "bip, bip, bip". 

In addition, a sound may be a predetermined melody or a voice and a 
type of the melody or spoken words may be specific elements of sound. 
Thirteenth Embodiment 

In the above-mentioned embodiments, a sound is used as parking 
assisting information. However, the present invention is not limited to this 
and other auditory information or other information such as visual 
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information and tactile information may be used. Alternatively, information 
in which these pieces of information are combined with each other 
simultaneously may be provided. Further, as an example of the visual 
information, there is light. In the case of light, as examples of specific 
elements of light, there are a color of light, a blinking period, a strength of light, 
an emitting time period of light and the like. In addition, a video, a figure, a 
sign or a character may be visual information. In addition, as an example of 
tactile information, there is vibration. In the case of vibration, as examples of 
specific elements of vibration, there are an interval of vibration, a strength of 
vibration, the number of times of vibration, a rhythm of vibration and the like. 

Moreover, the above-mentioned embodiments concern parallel parking. 
However, the present invention is not limited to this and can be applied to 
other parking forms such as lateral parking. 
Fourteenth Embodiment 

In any of the above-mentioned first to thirteenth embodiments, parking 
assisting information indicates three states, which consist of a state in which 
a vehicle has reached a target stop position and states of positions in front of 
and behind the target stop position, by two kinds of information that have 
forms different from each other. However, the parking assisting information 
of the present invention is not limited to this but may be any information as 
long as it consists of two kinds of information with forms different from each 
other that are provided in any two states among three states, which consist of 
a state in which a vehicle has reached a target stop position and states of 
positions in front of and behind the target stop position, and informs a driver 
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of at least two states among the three states. Thus, for example, the parking 
assisting information may be information of a first form and information of a 
second form that are provided in two states in which a vehicle is approaching 
a target stop position (is required to move forward) and in which a vehicle has 
gone beyond a target stop position (is required to move backward), respectively, 
and inform a driver of two states in which a vehicle is approaching a target 
stop position (is required to move forward) and in which a vehicle has gone 
jji, beyond a target stop position (is required to move backward), two states in 

Q which a vehicle is approaching a target stop position (is required to move 

GO 

HI forward) and in which a position of a vehicle coincides with a target stop 

m 

O position (a vehicle is required to stop) or two states in which a position of a 

* vehicle coincides with a target stop position (a vehicle is required to stop) and 

Q 

Lj* in which a vehicle has gone beyond a target stop position (is required to move 

p backward). Moreover, as another example, the parking assisting information 

fU 

may be information that is provided in two states in which a vehicle is 
approaching a target stop position (is required to move forward) and in which 
a position of a vehicle coincides with a target stop position (a vehicle is 
required to stop), respectively, and informs a driver of two states in which a 
vehicle is approaching a target stop position (is required to move forward) and 
in which a vehicle has gone beyond a target stop position (is required to move 
backward), two states in which a vehicle is approaching a target stop position 
(is required to move forward) and in which a position of a vehicle coincides 
with a target stop position (a vehicle is required to stop) or two states in which 
a position of a vehicle coincides with a target stop position (a vehicle is 



30 





required to stop) and in which a vehicle has gone beyond a target stop position 
(is required to move backward). Similarly, the parking assisting information 
may be information that is provided in two states in which a position of a 
vehicle coincides with a target stop position (a vehicle is required to stop) and 
in which a vehicle has gone beyond a target stop position (is required to move 
backward), respectively, and informs a driver of at least two states among the 
three states. 

[ /) As described above, according to the parking assisting device in 

GiT / 

accordance with the first aspect of the present invention, the parking assisting 
information consists of two kinds of information with forms different from 

m i 

Q each other that are provided in any two states among three states consisting of 

tD / 

a state in which a vehicle has^feached a target guiding position and states in 

which a vehicle is in front of and behind the target guiding position. As a 

SI / 

Jt result, a driver can be informed by the parking assisting information of at least 

M / 
H i / 

two states among the three states and can stop a vehicle at a desired position. 

According to the parking assisting device in accordance with the second 
aspect of the present invention, first information and second information are 
provided in states in which the vehicle is in front of and behind the target 
guiding position, whereby a driver can be informed of three states consisting of 
a state in which /a vehicle has reached a target stop position and states in 
which a vehicle/is in front of and behind the target stop position and can stop 
a vehicle in a desired position. 

According to the parking assisting device in accordance with the third 
aspect of the present invention, third information separately from first 



m 

3 %f 

n s 
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information and second information is obtained, wnereby a driver can 
recognize more surely a state in which a vehicle has reached a target guiding 
position. 

According to the parking assisting device in accordance with the fourth 
aspect of the present invention, first information, second information and 



third information are obtained, whereby a driver can recognize which state a 



vehicle is in among the states in which the/vehicle is approaching, has gone 
beyond and has reached a target guiding position. 

According to the parking assisting device in accordance with the fifth 
aspect of the present invention, first/information, second information and 
third information are obtained, whereby a driver can recognize in which state 
among forward movement required, backward movement required and stop 
required states a vehicle is. 

According to the parking/assisting device in accordance with the sixth 
aspect of the present invention, at least one of elements specifying sound is 
obtained, whereby a driver can recognize whether contents of parking 
assisting information is first or second information and change of at least 



another one of the elements is detected, whereby a driver can recognize in 
what kind of state a vehicle position is with respect to a target guiding 
position. 

According to the parking assisting device in accordance with the 
seventh and the eleventh aspects of the present invention, the driver hears a 
brake operation guiding sound to start a braking operation in a first position 
before the vehicle reaches the target guiding position, whereby a driver can 
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stop a vehicle in a target guiding position morje accurately. 

According to the parking assisting device in accordance with the eighth 



eji 



and the twelfth aspects of the present indention, a brake operation guiding 
sound can be outputted in an appropriate position according to a vehicle 
speed. 

According to the parking assisting device in accordance with the ninth 
and the thirteenth aspects of the present invention, since a brake operation 
guiding sound can be outputted according to a current vehicle speed, a brake 
operation guiding sound is outputted in an appropriate position even if a 
vehicle speed is changing significantly. 

According to the parking assisting device in accordance with the tenth 
and the fourteenth aspects of the present invention, a brake operation guiding 
sound can be outputted in an appropriate position that is adapted to a habit of 
each driver. 

According to the parking assisting device in accordance with the 
fifteenth and the sixteenth aspects of the present invention, parking assisting 
information can be provided /using light. 

According to the patrking assisting device in accordance with the 
seventeenth and the eighteenth aspects of the present invention, parking 
assisting information can be provided using vibration. 
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